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ft:*]J 1 1 {CiB«CDfi^«Co 

*S 1 2 lCfa«®a-^#:, 

1 3 lCf5«C9a^ft:, 

5] 5 00~10000 OX'&^W^mi 1 ~1 5 
g)Vvj--jx/;'. - :^tCgoffig)aa#:. 

^)-^-JI (Mw) tm¥i^l^^M (Mn) ©it (Mw/Mn) (JD-fB*^ 1 . 8*^1? 
[ft:*3^1 9] (A) ^ft*IH(CfeV>T$g3tS:n-S>7;i/'{r::i;i/aS:5^i^lc:t-t 

[m^m2 1] (B) mi^ti^^m^ V i/T hx':^^m^m2 ommomit 
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[0 0 0 1] 
[0 0 0 2] 

li t: K n U ;bS-^*^b-&4^ S-fb^Rl L T ^ v n s r i: ic i »J , v Sf& 

5: f 'JM -r S z: t tc J; y ^g^BSI^b -r S . *® a 5: « ^ ^ U >f , V 2/ 

[0 0 0 3] 

[0 0 0 4] 

[ A'MSt b J: e> i: f 5 ^il] 



3 



ffilE#2 000-302120 



#3p 11 — 0197 



[0 0 0 5] 
[0 0 0 6] 

4fg|^5- 2 5 5 4 1 51C{4, jlil^ISMil LTr>«/'!r:=.>n/S-#^i/';;?.;i/7 -f 
tfc, #^¥5-2 6 2 8 0 8{Cl±, t: Kn •>;i/SS:*-r-SS?::^;L'7-< K 

[0 0 0 7] 

[0 0 0 8] 

[SS S: j^SCr-t S * ® #® ] 

5 2;?;?j;i/fi-&T-tt> a -;^-l/v-^>®<i:•^»^vS'ffi'ftStlT^^;&^^:^^:7 
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[0 0 0 9] 

[0 0 10] 
[0011] 

[0 0 12] 

xx7=-;i'a, x-5^;i/S, FS. S/U;!/*, fesv>ii, T^iis* 

[0 0 13] 
[0 0 14] 

[0 0 15] 
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[0 0 16] 
[0 0 17] 

[0 0 18] 



^^ytuy^ y^n^it^^ (i) ^mm-r^^t.\z^^). ^^iz^mmtim^^ 

[0 0 19] 

ni;^^^-;^^. r^KS. >y;i/a, 

[0 0 2 0] 
[0 0 2 1] 
[0 0 2 2] 

CH3-CH = CH-. R^-CH = CH-. C H3- C (R^) -C (R^) - 
, R^-C (r2) =C (R^) 
[0 0 2 3] 
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R^, R^©*^Mi:LTtt, !ff^CPK^$t^7&V^*^ TfB®%>©7!)*Ma^S 

- (CHg) ^-CHg, -CH (CH3) - (CHg) n-CHg, -CH (CHgC 

Hg) (CH2) ji C H^^ CH (CH2CH2) 2"* ^ (CH^) 2 ^^^2 
) jj-CHg, -C (CH3) (CH2CH3) - (CH2) jj-CHg, -CgHg. - 
CgH^ (CH3) . -CgHg (CH3) 2^ - (CHg) n~^6^5^ (CHg) „ 
-CgHg (CH3) , - (CH2) n~*^6^5 (*^^3^ 2 

[0 0 2 4] 

[ft 2] 
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[0 0 2 5] 

> if ic i -5 {? jhS :i y ^ 1" V ^ ftOia V ^ h S -5 7 5^' 

i~l. 5ga!) S^#5!)'#e>tiSi:i:t)lc. ^Ey' v-i:B8*&^offcii^*itlc<fc 
o T ^J-^-a e fi 3 > h n - ;i/ f 6 - 1 *^ ^ •£> o 

[0 0 2 6] ^ 

[0 0 2 7] 
[0 0 2 8] 

(J. Am. Chem. S o c. ) , 1 9 9 4^, 11 6#, 7 9 4 3 
(Ma c r o mo 1 e c u 1 e s) , 1 9 9 4^, 2 7#, 7 2 2 8K(C5^ 

Atom Transfer Radical Polymerization 

:ATRP) ^i:**^felfe>tl«>. 
[0 0 2 9] 
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m 



Matyj aszewski?), • pT:/ • TjjI U^iJi' • >ir$ ^;i/y-9- 

:^7-'i- (J. Am. Chem. Soc. ) 1995^, 11 7#, 5 6 1 4H 
^ vy o-t (Macrom ol'fecules) 1995 2. 



, 7 9 0 1 M, (Science) 199 6^, 2 7 2jil, 8 6 6H 

, W09 6/3 0 4 2 l^ii^. WO 9 7/1 8 2 4 7#^ifg^SV^«S a wa 
moto^j, vi'n^ V^n. — )VX (Macromolecules) 1995 
2 8#. 1 7 2 IK^fA^^tf b^vSo 
[0 0 3 0] 

[0 0 3 1] 

:3ri'7y-^$?:*;b ( = N-0 ■ ) «y fcf^jr^Rli: L,TMv^S. 3 

(0^^tMt^mmthX\t. |5S^li$tl^V>*^ 2, 2, 6, 6-«^-l-tf 
i^—)V:Ar^i/'?Vij)\^^2, 2. 5, 5 -«fg- 1 - hfn 'J 

. fi.i^m^jt-hu^i/yV-^i^:^Mt^^tLXii. PS€«34^)&^^*^ 2, 
2. 6. 6-xh^^5^;i/-l-tr^US;-;i/:^^S/^e;;i;;i, (TEMPO) , 
2, 2, 6, 6--T-h^a:5^;i/- 1 -tfA:i; 2, 2, 6 

. 6 -■7^h^;*5^;i/-4 -:^:^y- 1 -fcT/^y 2. 2, 

5, ^-^h'^^f.i^/V- 1 - ifuV i^—;V:t^iy^i/iyJV. 1, 1, 3, 3-5^ 
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JVifJ^i/JV (galvinoxyl) y V - ^ P:^ JV^<D^&t^y V - 
[0 0 3 2] 

[0 0 3 3] 
[0 0 3 4] 

Ma c r o mo 1 e c u 1 e s 1 9 9 5, 2 8, 2 9 9 3 ^|g^$ tlT V^-S 
[0 0 3 5] 
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[■fbs] 




[0 0 3 6] 

±m(D- hn^i/ F^fc-^ti^ if® ^ i^';^;;!/^ JEM 5: ffl v^ SM-^Tffl ^^ e> ^ 
[0 0 3 7] 
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[0 0 3 8] 

fe-5= *{*tffi(lCM3^-t-5 4e.«, Siblg-^. *-ffc^-m. B.^im-m. l/T 

yitf^-m. mit^-m. mm.'m-^^ 'M^mm-mm-r:tb&, 

1, 1 o-7a::>-> hn'J 33J:tK^®^»^, h y >r5^;i/T5>#®7';i/# 

CI2 (PPhg) 3) feM^ilbT^Jia-C'feS. 3 ^ 

I2 (pphg) 3) %mmiLhxn^t2tb^, 

[0 0 3 9] 

CgHs-CHgX, CgHg-C (H) (X) CH3, CgHg-C (X) (CH3) g 

) 

R^-C (H) (X) -COgR^ R^-C (CH3) (X) -COgR^, R^-C 
(H) (X) -C (O) R^ R^-C (CH3) (X) -C (O) R^ 
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R^-CgH^-SOgX, 

[0 0 4 0] — 



[0 0 4 1] 

R^^R^^C (X) -r13-r14_c (R^) =CH2 (1) 
(^if', R^ii*^, ^r:Lli:f.^)Vm. R^^ R^^tt^ic^, 

2 oo itiOT;i/^;HS, TU-;i/a, *it{*T9;b:^;i/, *fcttfl6igtcfci,>T 

tBStca^Lfct)©, R^^ii, -C (O) O- (x;^-r;i/S) , -c (O) - ( 
^rhS). *ttto-, m-, p-7i-l/>a, R^^liltg^^, i^itmm 
iS[l~2 0O2M©^*|S-T? IfflJg^JiOa:— 5^;^^-^5:#^■^^^T=b^V^, Xtt 

[0 0 4 2] 

s^SR^^ R^^<DMi^mt.Lxii. TKm. =c^jvm> n-T^ntr 

-R"-R^2_(j.^j^,^^ -CHgCHg-. -CHgCHgCHg-, - 
CH2CH2CH2CH2-. -CH2CH2CH2CH2CH2-> mif^MB^tl^, 
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[0 04 3] 

XCH2C (O) O (CHg) nCH = CH2> H3CC (H) (X) C (O) O ( 
CHg) „CH = CH2, (H3C) gC (X) C (O) O (CHg) „CH = CH2. 
CH3CH2C (H) (X) C (O) O (CHg) nCH = CH2, 

[0 044] 

['ft:4] 




C02(CH2)nCH=CH2 



(±fB®=S-^tcfev^T, xiifg^. ^m. ^r^iin^m. niio~2 0©SlJ) 

XCHgC (O) O (CH2) „0 (CH2) „CH = CH2, HgCC (H) (X) 
C (O) O (CH2) „0 (CH2) ^CH = CH2. (H3C) (X) C (O) 
O (CHg) „0 (CH2) „CH = CH2. CH3CH2C (H) (X) C (O) O 
(CHg) „0 (CHg) „CH=CH2, 
[0 04 5] 

[^b5] 




C02(CH2)n 0-(CH2)mCH=CH2 



X 

(±iBffl#^lcev\T, Xtta^, MM. ^/tliH"?^, nttl~2 0©MfS:. 
in{4 0~2 OCOMSS:) 

o, m, p-XCHg-CgH^- (CHg) „-CH = CH2, o, m, P-CH3 

15 ffitiE#2 0 0 0 - 3 0 2 1 2 0 
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C (H) (X) -CgH^- (CHg) „-CH = CH2, o. m, p-CHgCHg 
C (H) (X) -CgH^- (CHg) n-CH = CH2. 

o, m, p-XCHg-CgH^- (CH2) „-0- (CHg) ^-CH = CH2> o 
, m, P-CH3C (H) (X) -CgH^- (CHg) „-0- (CHg) „-CH 
= CH2, o, m, p-CHgCHgC (H) (X) -CgH^- (CHg) „-0- 
(CH2) ^CH^CHg, 

(±fao^i^tcfev>T, xi-xm.m. mm. ^r:iit3^m. ni±i~2 o®mis:, 

nitt0~2 0 o^iS:) 

o, m, p -XCH2-CgH4-0- (CHg) „-CH = CH2, o, m. p-C 

H3C (H) (X) -CgH^-O- (CHg) n-CH = CH2. o, m, p-CH 
3CH2C (H) (X) -CgH^-O- (CH2) n-CH = CH2, 
(J:facD#5^tC^V\T, Xlt^m. MM. t.t^lt3^M. n{±0~2 OODffigS:) 

o, m. p-XCHg-CgH^-O- (CH^) „-0- (CHg) C H = C 
, o, m. P-CH3C (H) (X) -CgH^-O- (CHg) „-0- (CHg) 
„-CH=CH2. o, m. P-CH3CH2C (H) (X) -CgH^-O- (CH 
2) „-0- (CHg) „-CH = CH2, 

(J:Ie©#5^;^CS^^T. xitm.M. MM> t.t^lt3^m. n « l ~ 2 O i^HijC, 
mtt0~2 0®MiS:) 

H2C=C (R^) -R^^-C (R^b (X) -R^^-R^^ (2) 
(^(p. R^. R^\ R^^ R^l XliilBtCHtJ, R^^li, Itg^^-g-, -C ( 
O) O- (x;^^;ba) , -C (O) - hS) ^fctt, o-, m-, p- 

R^'^itw.m'^^. t.t^itmmmi--2 o(D2mo>^ms (imsik±(D:sL-^/v 
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LXC (O) oa^>^3i-b>a^5:;t-r-5i&Mtii&'f bt*<. a:g*g^T-$) 

db^C, R^^thXltC (O) OS. C (O) '7xnb'>X}?)W* bV^o 
[0 0 4 6] 

CH2=CHCH2X. CH2=C (CH3) CHgX. CH2=CHC (H) (X) 
CH3, CH2=U (UH3) U (H) — (X) UH3. UH2=CHC (X^) — (CH3 
) 2^ CHg-CHC (H) (X) C2H5. CH2=CHC (H) (X) CH (C 
H3) 2^ CH2=CHC (H) (X) CgHg. CH^=CHC (H) (X) CH2 
O CgHg. CH2=CHCH2C (H) (X) -CO2R. CH2=CH (CH2) 

(H) (X) -CO2R. CH2=CH (CH2) 3C (H) (X) -CO2R. C 
H2=CH (CH2) gC (H) (X) -CO2R. CH2=CHCH2C (H) (X 
) -CgHg. CH2=CH (CHg) 2^ ~*^6^5- CHg^CH (C 

Hg) 3C (H) (X) -CgHg. 

[0 04 7] 

0-. m-, p-CH2=CH- (CH2) n-C6H4-S02X. o m-, p 
-CH2=CH- (CH2) n-0-CgH4-S02X. 

(_tfHCZ)^^JC^3V^T. Xtt:^^, MzM. ^tcltB^m^ n 0 — 2 0 C7) j|iS[) 

[0 0 4 8] 

JCtia«*^£^ST'fe-5o Ai*:6?J^M^LTti. a^cD¥v^®BT*:t u >^ >{t;-gr 
[0 0 4 9] 
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R^^R^^C (X) -R^^-rI'^-C (H) (R^) CHg- [S i (R^^) ( 
Y) i,0] (r17) (Y) 3 (3) 

(5^41. R^ R^\ R^2. r1^. R^l R^^ R^*^, a. b. m. X, Y lt± 

— = ^ ^K, 3 cy j<b l ^4a ^^i ^ yj ^ ^ M^ j -5 g > ^J. 

XCH2C (O) O (CH2) nSi (OCH3) 3. CH3C (H) (X) C (O) 
O (CH^) i (OCH3) 3. (CH3) 2C (X) C (O) O (CH^) i 
(OCH3) 3. XCH^C (O) O (CH2) jjS i (CH3) (OCH3) 2. CH 
3C (H) (X) C (O) O (CH2) nS i (CH3) (OCH3) (CH3) g 
C (X) C (O) O (CH2) nS i (CH3) (OCH3) 2^ 

XCH2C (O) O (CH2) nO (CH2) i (OCH3) 3. H3CC (H) ( 
X) C (O) O (CH2) (CH2) ^Si (OCH3) 3, (H3C) 2C (X) 
C (O) O (CH2) (CH^) i (OCH3) 3. CH3CH2C (H) (X 

) C (O) O (CH2) nO (CH2) „S i (OCH3) 3. XCH2C (O) O ( 
CH2) nO (CH2) i (CH3) (OCH3) 2^ H3CC (H) (X) C (O 
) O (CH2) jjO (CH2) „-S i (CH3) (OCH3) 2^ (H3C) 2C (X 
) C (O) O (CH2) jjO (CH2) ni~Si (CH3) (OCH3) 2^ CH3CH 
2C (H) (X) C (O) O (CH2) nO (CH2) ^-Si (CH3) (OCH3 

(±fi2C^#5^^CSV^T, Xtiig^. 3^*. n 1 — 2 0 OSSgSC. mtiO 

o, m, p-XCH2-CgH4- (CH2) 2Si (OCH3) 3. o, m, p-C 
H3C (H) (X) -CgH^- (CH2)2Si (OCH3)3. o, m, p-CHg 
CH2C (H) (X) -CgH^- (CH2) 2Si (OCH3) 3, o, m, p-X 
CH2-CgH4- (CH2) 38! (OCH3) 3. o, m, p~CH3C (H) (X 
) -CgH^- (CH2) 381 (OCH3) 3, o, m, P-CH3CH2C (H) ( 
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X) -C6H4- (CH2) 3S i (OCH3) 3, o, m, p-XCH2-CgH4- 
(CH2) 2-0- (C"2^ 3^^ ^ (OCH3) 3, o, m, P-CH3C (H) ( 
X) -CeH4- (CHg) 2-0- (CHg) 381 (OCH3) 3, o. m, p-C 
H3CH2C (H) (X) -CgH^- (CHg) 2-0- (CH2) gSi (OCH3 
) 3, o, m. P-XCH2-C6H4-O- (CH2) 3S i (OCH3) o, m 
. P-CH3C (H) (X) -CgH^-O- (CH2) gSi (OCH3) 3. o. 
m, P-OH3CH2C (H) (X) -C6H4-O- (CH2)3 - Si (OCII3 
) 3. o. m, P-XCH2-C6H4-O- (CHg) 2-0- (CHg) 3-Si ( 
OCH3) 3, o. m, P-CH3C (H) (X) -C6H4-O- (CHg) 2-0 
- (CH2) gSi (OCH3) 3, o. m, P-CH3CH2C (H) (X) -Cg 
H4-O- (CH2) 2-0- (CH2) gSi (OCH3) 3. 

[0 0 5 0] 

•S «5t S: * -t -5 1; ® A'M5^ $ ti -S . 
(R^^) 3-a <Y) aSi- [OSi (R^^) g-b <Y) fc] ^-CHg-C (H) ( 
r6) _r14_c (r11) (X) -r15-r12 (4) 

(iC*. R^^> R^^^ R^^^ R^^' R^^^ ^'^-t 

(CH3O) 3SiCH2CH2C (H) (X) CgHg, (CH3O) g (CH3) S 
iCH2CH2C (H) (X) CgHg, (CH3O) 38! (CHg) (H) (X 
) -CO2R, (CH3O) 2 (CH3) S i (CH2) 2^ <H) (X) -CO2R 
. (CH3O) gSi (CHg) 3C (H) (X) -COgR. (CH3O) 2 (CH3 
) S i (CH2) 3C (H) (X) -CO2R, (CH3O) 3S i (CHg) 4C ( 
H) (X) -CO2R, (CH3O) 2(CH3) Si (CH2) 4C (H) (X) - 
COgR. (CH3O) 3S i (CH2) gC (H) (X) -CO2R, (CH3O) 2 

(CH3) Si (CH2) gC (H) (X) -COgR. (CH3O) 3Si (CHg 
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) 3C (H) (X) -CgHg, (CH3O) 2 (CH3) S i (CHg) 3C (H) ( 
X) -CgHg. (CH3O) 3S i (CH^) 4C (H) (X) -CgHg. (CH3 
O) 2 (CH3) Si (CH2) (H) (X) -CgHg. 

yjv^jvm. Tv-jvm. y^jv^jvm) 
[0 0 5 1] 

# HO- (CH2) n-OC (0) C (H) (R) (X) 

H2N- (CHg) n-OC (O) C (H) (R) (X) 

«g5:i — 2 ocDTA:^;!/^. nt^ 1 — 2 0 cDffigi) 



[0 0 5 2] 



[it 6] 




2 0 
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^ ffl 3^ 1/ 7 > S: 1 {C 2 o « Jt« -r e S-&«: 5: <f «?) 

[0 0 5 3] 

(Vn^ X CH2— CsH4— CH2 X 

^ CH3 CH3 CK3 

o.mj>- X CH2-C6H4-CH2— X o^p- X CH2— C6H4-CH2— X 



CHs 



\J H CHa CH3 

X— C (CH£)„-C ^X X— C (CH2)„-C X 

CO2R CO2R CO2R CO2R 

IHI H CH3 CK3 

X— C (CH2)„"^ X— e (CH2)„-^ ^X 

COR COR COR . COR 

^, 11(^0-2 OCDSiSt. Xlim*. ^fcti3C75i5) 



CHs CHa 

X— CHg-c-CHi— X X— CH— C— CH—X X— C C— C— X 

0 I II I I II T 

O CHa O CHa CH3 O CHs 



CgHs ^6^5 
X— CH— (CH2)„-CH— X 



[0 0 5 4] 
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O o 

II If 

X — CH2-C-O— (CH£)„0— C— CH2— X 

CH3O o CH3 

X — CH- C- O— (CH2)„-0— C— CH — X 

X — C C-O— (CH£)„-0— C— C X 

CHs CH3 

■ 0(Dggc, Xn^m. ^fMB^my 

CH3 CH3 

X— CHg-C C CH2— X I I 

II II X— CH — C C CH — X 

00 II II 

o o 

CH3 CH3 

X — CH — C C — CH — ^X 

I II If I 

CH3 O O CH3 

o o 

II II 

X — CH2-C-0-C6H4— O— C— CH2— X 

CH3 O O CH3 

o^p- X — CH— C— O- C6H4— O— C— CH — ^X 

CH3O o CH3 
ojn^ X — C C— O— CgKt— O— C— C X 

CH3 CHa 

0^4^ X— S02-C6H4'S02— X 

[0 0 5 5] 
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-TP; — / j / V j imfi^j v. — / ^ u — (;^^) r-^n^ 

:?^^) T^' 2 h^i/ai5^;i/. i^^) T 5^ U 3 - ;i h ^ 

-/\°-:7;i/;rn^^;i/-2-y\'-:7;i/:tnx5^;i/;<5^;i/. T^y;i/Sg2 

h:'';i/vu-f ^ F. y5^;i/viy>r ^ F. u-f ^ F. i/>r ^ F 
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hu;i/^0D-hu;i/S##fcf-;i/^^y y^- ; t^u;i/T^ f. :<^^u;i/T^ 
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